ME 4010 MECHANICAL ENGINEERING DESIGN THIRD EXAMINATION 

TNTECHUNIV, COOKEVILLE, TN; APRIL 16, 2015 INSTRUCTOR: RAVI DURVASULA 


INFORMATION GIVEN IS FOR THREE MATERIALS CALCULATE THE STRESSES IN THEM DUE TO THERMAL EFFECTS 

DRAW THE MOHR'S CIRCLES FOR EACH CASE AND THE CORRESPONDING YIELD ENVELOPES; NORMAL, SHEAR, von MISES 






MATERIAL 

THERMAL COEFFICIENT 
OF EXPANSION 

YOUNGS MODULUS 

TEMPERATURE 

RANGES 

SIZE 

SINGLE CRYSTAL 
DIAMOND 

100 DEG C TO 250 DEG C 
RANGE => 1.21 (ppm/K) 500 
DEG C => 3.84 (ppm/K) 750 
DEG C => 4.45 (ppm/K) 

950 Gpa TO 1100 Gpa 

-200 DEG C TO +1000 
DEG C 

6 INCHES 
CUBE 

POLYCRYST ALLINE 

DIAMOND 

100 DEG C TO 250 DEG C 
RANGE => 1.21 (ppm/K) 500 
DEG C => 3.84 (ppm/K) 750 
DEG C => 4.45 (ppm/K) 

950 Gpa TO 1100 Gpa 

-200 DEG C TO +1000 
DEG C 

6 INCHES 
CUBE 

CRYSTALLINE ICE 

FILL THIS IN AS PART OF 
YOUR EXAMINATION 

8.7 Gpa 

100 DEG KELVIN TO 
270 DEG KELVIN 

6 INCHES 
CUBE 

WOOD 

FILL THIS IN AS PART OF 
YOUR EXAMINATION 

LONGITU DIN AL= > 6GPa - 20GPa 
TRANSVERSE= >0.5GPa- 3GPa 

200 DEG KELVIN TO 
375 DEG KELVIN 

6 INCHES 
CUBE 






FOR YOUR CALCULATIONS FIND THE SHEAR MODULUS OF THE MATERIALS AS SP 

ECIFIED ABOVE AND ESTIMATE 

THE SHEAR STRESSES. THE TABLE ALLOWS YOU TO ESTIMATE THE NORMAL STRESSES. 


ALL MATERIALS ON FAILURE THEORIES ARE ON Hearn PLEASE REFER TO THEM FOR YOUR CALCULATIONS. 






ASSUME VOLUMETRIC THERMAL COEFFICIENT OF EXPANSION EQUALS THREE TIMES THE LINEAR THERMAL 


COEFFICIENT OF EXPANSION. 








CANDY POINTS QUESTION (5 POINT) 




WHAT ARE THE THERMAL EXPANSION COEFFICIENTS (LONGITUDINAL AND TRAN 

SVERSE) FOR 


POLYAMIDE 

POLYIMIDE 









THIS EXAMINATION ACCOUNTS FOR 35 PERCENT 0 

- THE GRADE. 



THE COMPLETED TEST IS BACK DUE ON APRIL 30, 2015. 






















































